Introduction {#s1}
============

Mental illness remains common across the United States. Data from the National Institute of Mental Health National Survey on Drug Use and Health[@i2168-9709-8-5-227-b01] indicated that 44.7 million US adults had a mental illness, and 43.1% of those received services in 2016. According to the National Alliance on Mental Illness,[@i2168-9709-8-5-227-b02] African, Hispanic, and Asian Americans used mental health services between half and one-third the rate of whites. In 2002, an estimated total direct and indirect societal cost of patients living with severe mental illness was greater than \$300 billion yearly.[@i2168-9709-8-5-227-b03] Mental health care related expenditures ranked as high as the third costliest of medical conditions in 2006.[@i2168-9709-8-5-227-b04]

Based on data collected by the Centers for Disease Control and Prevention[@i2168-9709-8-5-227-b05] in 2007, approximately 25% of adults with mental illness believed that others are sympathetic toward patients diagnosed with these conditions. The public\'s perceptions of mental health and mental illness have been studied in systematic reviews in regards to both individuals in public and in the workplace.[@i2168-9709-8-5-227-b06]-[@i2168-9709-8-5-227-b09] The portrayal of mental illness in the media has also had an impact on the public\'s understanding of mental health and issues related to stigma.[@i2168-9709-8-5-227-b10],[@i2168-9709-8-5-227-b11] Reviews of university students described significant prevalence of illness, suggesting the need for both recognizing mental illness and improving education regarding stigma.[@i2168-9709-8-5-227-b12],[@i2168-9709-8-5-227-b13] Rusch and colleagues[@i2168-9709-8-5-227-b14] described 3 types of stigma: negative stereotypes, prejudice with negative emotional reactions, and discrimination. Considering prevalence of stigma that continues to the current day, it is imperative to continue to research these elements.

A systematic review[@i2168-9709-8-5-227-b15] evaluated a number of health and medicine-based crowdsourcing studies. Their findings suggest that crowdsourcing can be a way to quickly and inexpensively produce a high-quality research project that can benefit many. Crowdsourcing is the process of obtaining information by soliciting contributions from a large number of people, typically from the internet. It has been defined as "an online, distributed, problem-solving, and production model that uses the collective intelligence of networked communities for specific purposes."[@i2168-9709-8-5-227-b16] There are little data utilizing crowdsourcing as a primary instrument for assessing current stigma in mental health. Crowdsourcing may possibly be an untapped resource with a potential opportunity, which is one of the broad goals this study seeks to determine.[@i2168-9709-8-5-227-b16],[@i2168-9709-8-5-227-b17]

The primary objective of this study was to explore characteristics of the US population regarding mental illness demographics using crowdsourcing. The secondary objective was to assess demographics that may impact perceptions, stigma, and knowledge of mental illness.

Methods {#s2}
=======

A pilot survey was developed by the researchers and imported into Amazon Mechanical Turk\'s (AMT; Seattle, WA) database ([Table 1](#i2168-9709-8-5-227-t01){ref-type="table"}). Amazon Mechanical Turk is an online database that uses individuals to complete various online tasks, which can include responding to surveys, tagging items, or performing other tasks that cannot be completed using artificial intelligence. The electronic survey was posted on the internet through the AMT website and was available to individuals aged 18 to 65 in the United States. The project was approved by the Institutional Review Board at Sullivan University College of Pharmacy and was funded through an internal grant provided by Sullivan University. Due to the broader goals, the researchers developed the pilot survey to ask additional questions covering themes of cognitive and behavioral constructs in stigma.[@i2168-9709-8-5-227-b18] Areas covered included constructs regarding stereotyping, institutionalization, and mental health funding, and knowledge questions regarding treatment and disability. Survey items were independently evaluated by the institution\'s research committee members but not statistically validated prior to administration.

###### 

Survey questions
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Subjects were required to have an approval rating of at least 90% based on successful completion of previous AMT tasks, which is commonly used as a measure of reliability of workers. Prior to initiating the survey, respondents reviewed an informed consent document. Subjects were then given a 45-minute time limit to complete the survey and compensated US\$0.50 for their participation, which is similar to other tasks available in AMT.

To ensure that subjects were engaged in the survey, an identical question regarding the percentage of Americans with depression was presented twice. The identity of AMT workers is anonymous with a randomized worker identification to exclude duplicate responses. Exclusion criteria were: incomplete survey submission, responders answering the duplicate question differently, and multiple submissions from the same responder. The first fully complete survey received was used in analysis.

Once collected, survey results were imported into an Excel® spreadsheet (Microsoft Office, Redmond, WA). Descriptive statistics were performed in Excel® for the primary objective. An independent biostatistician performed the statistical analyses of the secondary objective using SAS version 9.4 (SAS Institute, Cary, NC). The secondary objective was evaluated using ordered logistic regression models to quantify the strength of association while adjusting for variables. Models were adjusted for age, gender, reported close contact with mental illness, and presented as odds ratios (OR) and 95% confidence intervals (CIs). *P* values \<.05 were considered statistically significant.

Results {#s3}
=======

A total of 1872 responses were received between January 12 and 14, 2015. Of these, 450 were excluded from final analysis because of incomplete survey submission (n = 380; 20%), responders answering the duplicate question differently (n = 39; 2%), and multiple submissions from the same responder (n = 31; 1.6%). Of the responses received, 1422 (76%) were included in the final analysis. Demographic data are available in [Table 2](#i2168-9709-8-5-227-t02){ref-type="table"}, frequency distribution of survey responses is found in [Table 3](#i2168-9709-8-5-227-t03){ref-type="table"}, and statistical analyses of demographic influences are found in [Table 4](#i2168-9709-8-5-227-t04){ref-type="table"}.

###### 

Subject demographics
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###### 

Survey responses
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###### 

Adjusted odds ratios (and 95% confidence intervals) for select variables
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Experience With Mental Illness {#s3a}
------------------------------

Over half of respondents reported an individual close to them had mental illness (n = 932; 65.5%), and more than one quarter (n = 397; 27.9%) reported having a current or previous mental illness.

Disease Opinions {#s3b}
----------------

Participants were less likely to identify a mental illness as *most dangerous*, compared to the 81% who identified heart disease, colon cancer, or diabetes collectively as *most dangerous*. Anxiety was most often reported as *least dangerous* by participants (39%).

Mental Health Status {#s3c}
--------------------

Survey participants who reported having a mental illness were statistically more likely to agree with several statements, including: that medications (OR 1.34; 95% CI 1.03 to 1.74) and talk therapy (OR 1.46; 95% CI 1.12 to 1.90) are effective; they would feel comfortable around a coworker with mental illness (OR 2.05; 95% CI 1.56 to 2.69); and that mental illness is inheritable from your relatives (OR 1.50; 95% CI 1.14 to 1.96).

Ethnicity {#s3d}
---------

Non-white participants were more likely to report that mental illness is preventable (OR 1.49; 95% CI 1.18 to 1.88) and less likely to agree that medications are effective (OR 0.63; 95% CI 0.50 to 0.80). Non-whites were also less likely to report feeling comfortable around a coworker with mental illness (OR 0.66; 95% CI 0.52 to 0.84) and less likely to endorse that mental illness is inheritable (OR 0.74; 95% CI 0.58 to 0.95).

Education {#s3e}
---------

Compared to survey participants who *completed 4-year college degrees or higher*, survey participants who completed *some college* were more likely to report that people in the United States have good access to mental health treatment (OR 1.23; 95% CI 1.00 to 1.50) and less likely to agree that medication treatment is effective (OR 0.78; 95% CI 0.63 to 0.97). Participants who reported *no college* were also more likely to agree that people in the United States have good access to treatment (OR 1.52; 95% CI 1.11 to 2.06) and less likely to agree exercise can help treat mental illness (OR 0.54; 95% CI 0.39 to 0.74).

Discussion {#s4}
==========

Stigma not only directly affects patients with mental illness, it may deter individuals from seeking help.[@i2168-9709-8-5-227-b15] Data from previous studies have also found significant differences in perceptions based on racial/ethnic identities.[@i2168-9709-8-5-227-b19] Other concerns to consider are that laypeople may be unable to recognize specific disorders or types of psychological distress.[@i2168-9709-8-5-227-b20] Studies examining and establishing themes with mental illness in the area of stigma is crucial.[@i2168-9709-8-5-227-b21] A survey by Yokoya and colleagues[@i2168-9709-8-5-227-b22] included 1085 respondents, and only 58.9% believed in the effectiveness of pharmacotherapy for depression. Given that disparities in perceptions and access to mental health among minority populations have been documented for many years, those disparities found within our survey are in line with previous experience in this field. In addition, a recently published study[@i2168-9709-8-5-227-b23] examining mental health literacy in college-aged males has reported higher degrees of education contributing to lower levels of stigma, which is similar to some of the associations found in this study.

Comparing this study\'s demographic data to 2010 US census data,[@i2168-9709-8-5-227-b24] gender and ethnicity appear similar, which gives credence to the hypothesis that crowdsourcing can provide a representative population. Participants in this survey were 46.1% female compared with 50.8% of the US population. Regarding ethnicity, 77.4% of subjects reported to be white, compared with 77.1% in census data. Asian (7.5%), black (6%), Hispanic/Latino (5.8%) compared to 4.8%, 12.6%, and 16.3% from census data respectively. It is more difficult to compare age groups as this study included respondents aged 18 to 65.

This study also supports the use of crowdsourcing to obtain data in an efficient way. Hundreds of responses were obtained from individuals over a short period of time with a relative low cost of approximately US\$0.60 per response, including AMT fees. This is in line with suggestions from the systematic review by Ranard et al[@i2168-9709-8-5-227-b18] and incorporated areas they found to be lacking in crowdsourcing publications, such as demographics of the participating crowd. This method of collecting data may prove to be a cost-effective, high-quality, and under-utilized process that should continue to be investigated in the future.

Based on findings, a follow-up study directed at a more targeted population, such as minority groups, may be of interest. It is well known that minorities are underrepresented in clinical research, and crowdsourcing may offer an alternative approach to access these populations that otherwise are underrepresented.[@i2168-9709-8-5-227-b25] The paucity of data that is available examining stigma in minority populations may be supported by this study. Cultural values of individuals may vary significantly, particularly from assumed cultural norms of whites in the United States.[@i2168-9709-8-5-227-b26] Others also support this strategy, as they found that AMT offers more demographically diverse samples than some traditional methods.[@i2168-9709-8-5-227-b27] Additional studies on minority groups may add valuable insights.

This study has notable limitations. Respondents were inherently required to have access to the internet and have the ability to read and comprehend English. This method of data collection makes it difficult to assess those of low socioeconomic, educational, and/or English literacy level. This is evident by the increased percentage of respondents completing higher education compared to the US population. Additionally, the survey instrument itself contains wording that might be difficult to interpret. Specific areas involve the use of a non-validated or pretested measure. Responders were unable to ask to clarify a question that may not make sense to him or her, which could alter results. Also, data that required sophisticated adjustment for confounding variables and analysis of subgroups needed additional funding for biostatistician evaluation to confidently determine significance or lack thereof. Notable issues related to the specifics regarding remuneration can also be seen as limitations, as AMT are also cited as receiving US\$0.10 hourly. Because of the study instrument and less-specific population examined, study findings across previously published data may be difficult to generalize. While other studies have examined cross-cultural beliefs regarding psychiatric illnesses, the differing constructs of the analysis make the data difficult to compare.[@i2168-9709-8-5-227-b28] Along those lines, there appears to be a gap in the literature regarding several points of discussion reported in this study. Furthermore, this study offered a specific compensation, therefore individuals who may not have been interested in the task or satisfied with the offered compensation may have declined to participate.

Conclusion {#s5}
==========

Crowdsourcing may be a useful method of obtaining information regarding mental illness in the United States. These data indicate significant prevalence and awareness of mental illness, with varying perceptions of mental illness between white and minority populations. Factors that may influence perceptions of mental illness include personal experiences, ethnicity, and educational level. These data continue to describe a present force in US culture and a continuing concern. Future studies using crowdsourcing may be a practical and beneficial option in continued study of population perspectives.
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